f     1  UBRART 

/      I  VtATE  PLANT  BOARD 

Technical.  Sefjies  No.  19. 

k  S.  DKPARTMKNT  OF  AGRICULTURE, 


BXJREAXJ    OJ^"    PllSra^OMOIjOGrY. 

L.  O.  HOWARD.  Entomologist  and  Chief  «f  Burrau. 
•  f 


TECHNICAL  JIESULTS  FI10:\I  TIIK  GIPSY  MOTH 
PARASITE  LABORATORY. 


CONTENTS  AND  INDEX 


Issued  October  18,  1916. 


SB' 


WASHT2JGT0N: 

GOVERNMENT  PRINTING  OFFICE. 

1916. 


BUREAU  OF  ENTOMOLOGY. 

L.  0.  Howard,  Entomologist  and  Chief  of  Bureau . 

C.  L.  'M ARL ATT,  E'/itomologist  and  Assistant  Chief  of  Bureau. 

E.  B.  O'Leary,  Chief  Clerk  and  Executive  Assistant. 

F.  H.  Chittenden,  in  charge  of  truck  crop  and  stored  product  insect  investigations. 
A.  D.  Hopkins,  in  charge  of  forest  insect  investigations. 

W.  D.  Hunter,  in  charge  of  southern  field  crop  insect  investigations. 

,  in  charge  of  cereal  and  forage  insect  investigations. 

A.  L.  QuAiNTANCE,  in  charge  of  deciduous  fruit  insect  investigations. 

E.  F.  Phillips,  in  charge  of  bee  culture. 

A.  F.  Burgess,  in  charge  of  gipsy  moth  and  brown-tail  moth  investigations. 

Holla  P.  Currie,  in  charge  of  editorial  work. 

Mabel  Colcord,  librarian. 

Gipsy  Moth  and  Brown -tail  Moth  Investigations. 

A.  F.  Burgess,  in  charge. 

D.  M.  Rogers,  assistant  in  charge  of  gipsy-moth  quarantine. 

L.  H.  Worthley,  agent. 

C.  H.  T.  Townsend,  S.  S.  Grossman,  G.  W.  Collins,  F.  H.  Mosher,  R.  W.  Glaser, 

Reginald  Wooldridge,  J.  J.  Culver,  and  G.  W.  Stockwell,  entomological  assistants. 
J.  N.  Summers,  J.  W.  Chapman,  J.  B.  Schaffner,  Jr.,  H.  A.  Preston,  W.  B.  Turner, 

C.  E.  Hood,  J.  J.  Pillsbury,  H.  W.  Allen,  R.  T.  Webber,  D.  W.  Jones,  and 

John  W.  Bradley,  .scientific  assistants. 

G.  E.  Clement,  Willis  Munro,  and  D.  O.  Ingall,  assistants  in  forest  management. 

Ill 


PREFACE. 


In  the  course  of  more  thiin  three  years'  work  with  the.  parasites 
and  natural  enemies  of  the  gipsy  moth  and  hro^\7i -tail  moth,  nearly  all 
imported  from  E^urope  or  Japan,  it  has  been  necessary  to  work  with  a 
number  of  species  new  to  science  and  to  make  the  most  careful  life- 
history  observations  upon  all  the  species  concerned  in  order  to 
ascertain  points  of  possible  importance  in  the  practical  handling  of 
the  material.  It  is  proposed  in  this  Technical  Series  No.  19  to  include 
a  series  of  short  papers  giving  some  of  the  systematic  and  biological 
results  of  this  work,  the  practical  deductions  for  the  most  part  being 
reserved  for  consideration  in  the  bulletins  of  the  general  series. 

Technical  Series  No.  12,  Part  VI,  entitled  ''A  Record  of  Results 
from  Rearings  and  Dissections  of  Tachinidae,"  by  Charles  H.  T. 
Townsend,  published  September  18,  1908,  really  should  have  started 
this  Technical  Series  No.  19,  since  it  directly  concerns  itself  with 
results  of  work  at  the  gipsy-moth  parasite  laboratory. 

The  laboratory  in  question,  it  should  be  stated,  is  now  stationed  at 
Melrose  Highlands,  Mass.  (No.  17  East  Highland  Avenue).  It  is 
conducted  with  the  cooperation  of  the  State  of  Massachusetts  and 
the  United  States  Department  of  Agriculture. 

L.  O.  Howard. 

January  28,  1910. 
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Eulophinse 24 

Eulophini 24 

Eupatorium  perfoliatum,  adults  of  Ferilampus  hyalinus  and  P.  cyaneus  on  leaves. .       48 

Eupelminse 7-8 

Eupelmini 7-8 

Eupelmus  bifasciatus = Anastatus  bifasciatus 7 
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Euproctis  chrysorrhoea — 

(See  also  Brown-tall  moth.)  Page. 

as  possible  host  of  Limnerium  validum,  experiments 73-7S 

oviposition  of  Limnerium  validum  on  small  caterpillars 71 

Euianessa  aniiopa  as  possible  host  of  Limnerium  validum,  experiments S:i 

Ezocentris  punctipennis.  host  of  Perilampus  levifrons G4 

Exoch Hum.  host  of  Perilampus  hyalinus 45 

Exorista  hlanda  reared  from  gipsy-moth  pupae 28 

Frontina  frenchii,  parasite  of  Samia  cecropia,  host  of  Perilampus  hyalinus 62 

Gaurax  anchora  (?),  found  in  gipsy-moth  pupae 28 

Gipsy  moth — 

(See  also  Porthetria  dispar  and  Ocneria  dispar.) 

host  of  Apanteles  fulvipes  var.  japonica 66 

host  of  Compsilura  concinnata 28-29 

parasites  reared  or  supposed  to  have  been  reared  from  egg^?,  paper 1-12 

tachinid  parasites 65 

Glyptapan  teles  japonicus — 

host  of  Atoposomoidea  ogimse 10 

host  of  Dimmockia  secundus 24 

host  of  Hypopteromalus  apantelophagus 21 

host  of  Perilampus  inimicus 20 

host  of  Pleurotropis  houardi 23 

host  of  Pleurotropis  orientalis 23 

sp. ,  host  of  Hypopteromalus  poccilopus 22 

Grasshoppers,  hosts  of  Sarcophagidse 25 

Halias  quercana,  host  of  Perilampus  ruficornis 64 

Harrisina  americana — 

recorded  as  host  of  Perilampus  platygaster 62 

secondary  host  of  Perilampus  sp 62 

Helianihus,  adults  of  Perilampus  on  leaves 48 

Hemerocampa  leucostigma — 

as  host  of  Limnerium  -validum,  experiments 83 

eggs  eaten  by  Anthrenus  verbasci 2 

host  of  Limnerium  validum : "2 

Eippocephalus  multilineatus — 

=  Zagrammosoma  multilineatum i  1 

parasite  of  Lithocolletis  ornatella 11 

Hister  picipes,  host  of  Perilampus  micans 64 

Hornet,  host  of  Rhipiphorus 60 

Howard,  L.  O.,  paper,  "The  Parasites  Reared  or  Supposed  to  have  been  Reared 

from  the  Eggs  of  the  Gipsy  Moth  " 1-1- 

Uylophila-  bicolorana,  host  of  Perilauipus  ruficornis 64 

Hypermetamorphism  in  Perilampus,  Orascma,  and  Rhipiphorus 6 

Uyphanlria  cunea — 

host  of  Apanteles '  - 

host  of  Limnerium  pihsulum '  - 

host  of  Limnerium  validum '  - 

host  of  Mefeorus ' - 

no  ama'bocytosis  in  caterpillars  parasitized  by  Limnerium  validum 75-76 

results  of  dissections  of  larvm  with  regard  to  parasitism  hy  Limnerium  vali- 
dum and  perhaps  L.  pilosulum 90-91 

Ihjphantria,  primary  host  of  Limnerium  Jugitivum  and  secondary  host  of  Pcri- 
lampuK  hyalinus 
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Hyphantria  iexlor —  Page. 

host  of  Anomalon  ambiguum 45 

host  of  Ichneumon  cinctilarsis 45 

host  of  Melanichneumon  sp 45 

parasites 34 

secondary  host  of  Perilampus  hyalinus,  parasites Gl-()2 

Ifypopteromalus — 

apantelophagus  in  table  of  species  of  genus 21 

apantelophagus,  new  species,  description,  host 21 

poecilopus  in  table  of  species  of  genus 21' 

pcecilopus,  new  species,  description,  host 21-22 

tabacum  in  table  of  species  of  genus 21 

table  of  species 21 

Icerya  purchasi  not  host  of  Isodromus  iceryx 10-1 1 

Ichneumon — 

cinctilarsis,  parasite  of  Hyphantria  textor 45 

cinctitarsis,  probable  host  of  Perilampus  hyalinus.  .  ." 45 

host  of  Perilampus  hyalinus 45 

Isodromus  icerya,  not  parasite  of  Icerya  purchasi  but  of  Chrysopa 10-]  ] ,  03 

Larch  sawfiy.     (See  Nematus  erichsonii.) 

Leaf-miners,  lepidopterous,  elachertine  parasites 11 

Lepidopterous  eggs,  hymenopterous  parasites  in  America L 

lAmnerium — 

fugitivum,  parasite  of  Hyphantria  and  host  of  Perilampus  hyalinus 63 

parasite  of  Hyphantria  textor 34 

pilosulum,  habits,  possible  occurrence  in  larvae  of  Hyphantria  cunea  dis- 
sected    90-9  L 

pilosulum,  parasite  of  Hyphantria  cunea,  habits  compared  with  those  of 

L.  validum 72 

two  species,  hosts  of  Perilampus  hyalinus 44 

Limnerium  validum — • 

anatomy  of  first-stage  larva,  notes 86 

as  possible  parasite  of  Euproctis  chrysorrhcea,  experiments "73-78 

as  possible  parasite  of  Malacosoma  americana,  experiments 78-81 

as  possible  parasite  of  Notolophus  antiquus 81-82 

as  possible  parasite  of  Porthetria  dispar 82-83 

behavior  in  confinement 73 

bibliography 92 

biology,  paper 71-92 

cocoon 90 

development  and  anatomy  of  larva,  notes 83-90 

egg 8:^84 

experiments  with  possible  hosts 72-83 

feeding  habits  of  imprisoned  third-stage  larva 88-89 

host  of  Dibrachys  boucheanus 55 

host  of  Perilampus  hyalinus 43-44,  49-55,  62 

hosts 72-83,  90-92 

is  it  a  host  of  Perilampus  ' ' species  A" ? 55-57 

larvf?,  older,  of  first-stage,  appearance 85-86 

larva,  first-stage 84-86 

larva,  full-grown,  description 87-88 

larva,  newly  hatched,  description 84-85 

larva,  second-stage 87 
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Limnerium  validum — Continued.  Page. 

larva,  third-stage -. .  87-9Q, 

length  of  stages  in  life  history 80 

parasite  of  Hyphantria  cunea 91-92 

parasite  of  Hi/phantria  textor 3G-62 

para-^ite  of  Melalopha  inclusa 62 

rearing  apparatus  and  methods 72-73 

respiration  of  larva  in  third-stage 89-90 

results  of  dissections  of  host  larvte,  Hyphantria  cunea 90-91 

summary  of  biology  and  host  relations 91-92 

tail  appendage  of  larva,  function 85 

LithncoUetis  fitchella,  host  of  elachertine II 

Lithocolletis  ornatella,  host    of    Hi ppocephalus    multilineatus    {Zagrammosoma 

multilineatum) 11 

Lyctus  canalicidatus .  host  of  Perilampus  micaiis 04 

Malacosoma  americana  as  a  possible  host  of  Limnerium  validum,  experiments 78-81 

Malacosoma,   amoebocytosis    in  caterpillars  as  a  protective  reaction  against 

Limnerium  validum 75 

Melalopha  inclusa,  secondary  host  of  Perilampus  hyalinus.  para':;ite 61-62 

Melanichneumon  sp. — 

parasite  of  Hyphantria  textor 45 

probable  host  of  Perilampus  hyalinus 45 

Melanoplus  bivittatus,  host  of  sarcophagid 63 

Melittohia,  parasite  of  Varichxla.  probably  too  small  for  host  of  Perilampus 55 

Meloe 60 

Mesochorus,  parasite  of  Apanteles  vimenetorum 67 

Meteorus — 

communis,  parasite  of  Hyphantria  textor,  host  of  Perilampus  hyaliniu^ 62 

(communis?),  host  of  Perilampus  hyalinus 44 

fatal  influcDce  of  larva  over  that  of  Zygobothria  nidicola  when   occurring 

together  in  brown-tail  motli  caterpillars 77 

oviposition  far  from  head  of  caterpillar  host,  reasons  therefor 73 

parasite  of  brown-tail  moth 77 

parasite  of  Hyphantria  cunea 72 

Microplitis  nigripennis,  parasite  of  Heliothis  obsoleta  and  host  of  Perilampus 

hyalinus 63 

Mirini 2-7 

Monodontomerus  reared  from  gipsy-moth  pupse 28 

Mourning-cloak  butterfly.     {See  Euvanessaantiopa.) 

Myodites.  oviposition 60 

Nem/itus  erichsonii,  planidium  (Perilampus?)  found  on  hibernating  larva 59 

Notolophus,  amoebocytosis  in  caterpillars  as  a  protective  reaction  against  Lim- 
nerium validum 75 

Notolophus  antiquus  as  a  possible  host  of  Limnerium  validum    experiments 81-82 

Ocneria  dispar — 

(See  also  Porthetria  dispar  and  Gipsy  Moth.) 

host  of  Anastatus  hlfasciatus " 

Oecophyllembius  negleclus,  lio.st  of  Atoposoma  variegatum 1 1 

Ooencyrtus,  para.sitea  of  lepidopterou.s  eggs 1 

Orasema — 

development 57-59 

mention 47 

j)ara.sile  of  J'hildole  litslahiii^  and  other  ants 57-58 

rehitioUHhip  to  Perilampus 59 


Orascnta  viridis —  j-a^-e. 

comparison  of  pupa  of  Prrilampns  hi/dli/ms  tlicrcwilh -17-48 

larva ;{5-30 

oviposition,  habits  of  planidiuni 57-58 

planidium,  description 50 

Pachyneiiriiii 8 

Pachyneuron  gi/uensis,  l)il)liography,  hosts  reared  from  ei!:^^s  of  /'orthririn  r/ispfir. .  8 

Pachyneuro7i,  host  of  Ti/adarichus  iiavae 7 

Pales  pavida — 

host  of  Pcrilampus  cuprmus tJo-OH 

parasite  of  brown-tail  moth 05 

Parasite  introduction — 

relations  of  Perilampus  to  problem,  paper :i.Vfi9 

adaptation  to  hosts 76-77 

Parasites  reared  or  supposed  to  have  been  reared  from  e^gs  of  gipsy  moth,  paper.      1-]  2 

Parexorista  cheloniae— 

host  of  Perilampus  cuprinus ()5,  66 

parasite  of  brown-tail  moth 65 

Pastinaca  sativa,  adults  of  Perilampus  hyalinus  taken  on  leaves 48 

Patterson,  T.  T..,  paper,  "Investigations    into    the    Habits    of   Certain    Sarco- 
phagidaj " - 25-32 

Pentatomidai,  hosts  of  Telenomus  cultratus 12 

Perilampidse 20 

Perilampidse  and  Eucharidae,  relationship 59-60 

Perilam^pus — 

and  its  relations  to  problem  of  parasite  introduction,  paper 83-69 

economic  aspects 67-69 

(?)  emergence  from  parasitized  Hyphantria  textor 34 

host  relations  of  genus .-   61-67 

parasite  of  Tachinidae 63 

planidium  found  on  hibernating  larva  of  Nematus  erichsonii 59 

relationship  to  Orasema 59-60 

resume  of  host  relations  of  genus 66=^67 

Perilampus  angiistatus,  recorded  hosts 64 

Perilampus  auratus,  recorded  hosts 64 

Perilampus  cuprinus — ■ 

economic  status 68-69 

hosts,  probable  life  history 65-06 

parasite  of  Blepharipa  scutellata 69 

Perilampus  cyaneus,  food  habits  of  adult 48 

Perilampus  hyalinus— 

biology 34-55 

development  as  influenced  by  temperature 49-51 

economic  status 68 

effect  of  parasitism  on  host 51-52 

food  habits  of  adult 48 

habits  in  comparison  with  those  of  P .  cuprirms 66 

hosts 42-45,  61-63 

later  larval  stages. . ; 45-47 

life  cycle,  length 49-51 

longevity  of  adults 49 

oogenesis : 49 

oviposition 37-38 

parasite  of  Limnerium  fngitivum 63 


100  RESULTS  FROM   GIPSY   MOTH   PARASITE   LABORATORY. 

Perilampus  hyalinus — Continued.  Page. 

parasite  of  Microplitis  nigripennis <)3 

parasite  of  sarcophagid 63 

parasite  of  Varichxta 08 

percentage  of  parasitism 52-53 

planidium,  description 39-41 

planidium,  habits 41-45 

pupation 47-48 

relation  wiih  Dibrachys  houcheanus  as  parasites  of  Limnerium  validum 55 

reproductive  capacity 39 

secondary  parasite  of  Heliothis  ohsoleta 63 

superparasitism 53-55 

Perilampus  inimicus — • 

host 66 

new  species,  description,  host -0 

Perilampus  italicus,  recorded  host 65 

Perilampus  levifrons,  recorded  hosts 64 

Perilampus  micans,  recorded  hosts 64 

Perilampus  platygaster,  recorded  as  parasite  of  Harrisina  americana 62 

Perilampus  ruficornis,  recorded  hosts 64-  Go 

Perilampus,  "'species  A,"  planidium,  description  and  habits,  comparison  with 

that  of  Perilampus  hyalinus '>•> 

Perilampus  sp.,  parasite  of  Apanteles  sp 66 

Perilampus  violaceu^=P.  ruficornis 64 

Perissopterus 11 -1 L 

Perissoptcrus  javensis,  parasite  of  Tachardiahwt  probably  not  oiPorthetria  dispar. 
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lJ-12 
"Phagocytosis,"  so  called.     {See  Amoebocytosis.) 

Pheidole  instabilis,  host  of  Orasema  viridis 57-58 

PhlydcTnia  crtricalis,  secondary  host  of  Perilampus  sp 62 

Planidium,  uso  and  derivation  of  term -'6 

Pletirotropis— 

atamiensis,  probably  belonging  toanundoscribed  genus 13-22 

bi/oveolatus  in  table  of  species  of  genus 22 

howardi  in  table  of  species  of  genus -"- 

howardi,  new  species,  description,  host 23 

mitsukurii  in  table  of  species  of  genus 22 

nawaii  in  table  of  species  of  genus -- 

orientalis  in  table  of  species  of  genus 22 

orientalifi,  new  specij^s,  description,  host 23 

table  of  species 

f*orthetria  dispar  — 

(See  also  Gipsy  Moth  and  Ocneria  dispar.' 

as  a  possible  host  of  Limnerium  validum "^2  S3 

host  of  Anasiatus  bifasciatua '"^ 

host  of  Chalcis  Jlavi pes ^  "^ 

host  of  Chalets  obscuraUi ' ' 

host  of  Schedias  kuian.r '    ' 

Pachyneuroa  gifuensis  roared  from  tggs "^ 

probal)ly  not  host  of  Atopommoidea  ogim:r "* 

pr(jl>ably  not  host  of  Perissopterus  iuimsis I  I    12 

relations  of  Sarcophagida*  tlu*reto —                                  -> 

report(»d  host  of  ChaUis  adlipus "-•^ 

reported  host  of  rc/<7io/nua,  new  species '- 

Tyndarirhus  nav.v  reared  froin  ot^'gs 
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Proclotrypidjr' \> 

PteromalidcT 8,  21-22 

Pteromalinap 21-22 

Pteromalini 2 1  -22 

Rearing  apparatus  and  methods  for  Limnerium  validum 72-73 

Retinin  sp.  (?\  secondary  host  of  Perilcnnpus  sp r,2 

Rhipiphorus  purdcfoxys,  life  history  in  comparison  with  tha<  of  Perihunpua  ami 

Orasema (jO  (Jl 

Samia  cecropia,  secondary  host  of  Perilampus  hyalinus,  parasite : <)l-f»2 

Sarcopliagid  - 

host  of  Perilampus  hyalinus O.'i 

reared  from  }felanoplus  hivittatus (iS 

Sarcophagidte — 

habits  with  relation  to  gipsy  moth,  paper 2o-32 

hosts  of  Chnlcis  fonscolomhei 20 

hosts  of  Chalcis  niinuta 18 

liosts  of  Chalcis  paraplesia 19 

Sarcophagids,  proba])le  hosts  of  Perilampus  cuprinus 65 

Scelioninae 12 

Schedius — 

host  of  Tyndarlchus  navse 7 

kuvanac,  host  of  Pachyneuron  gifuensis 8 

kuvanyp,  new  species,  description,  parasite  of  Porthetria  dispar 3-5 

new  genus,  description 2-3 

Tyndarichus  compared  thereto  in  description 5 

Sitaris 60 

Sium  cicatasfolium,  adults  of  Perilampus  cyaneus  taken  on  leaves 48 

Smith,  Harn.'  S.,  paper,  "'The  Chalcidoid  Genus  Perilampus.  and  its  Relations 

to  the  Problem  of  Parasite  Introduction  " 33-69 

Solenius  rubicola,  host  of  Perilampus  auratus 64 

Solenius  vagus,  host  of  Perilainpus  auratus ., 64 

Solidago  canadensis,  adults  of  Perilampus  hyalinus  and  P.  cyaneus  on  leaves _48 

Solidago  juncea,  adults  of  Perilainpus  hyalinus  and  P.  cyaneus  on  leaves 48 

Sphegigasterinse 8 

Strepsiptera,  reproductive  capacity 39 

Stylops,  reproductive  capacity 39 

Tochardia,  host  of  Perissopterus  javensis 11 

Tachinidse,  hosts  of  Chalcis  fiskci 17 

Tacliinid  hosts  of  Perilam.pus  cuprinus 65,  66 

Tachinids,  parasites  of  Ffyphantria  textor 34 

Tanncetum  vulgare,  adults  of  Perilampus  hyalinus  and  P.  cyaneus  on  leaves 48 

Telenomini 12 

Telenomus — ■ 

cultratus,  parasite  of  Pentatomidae 12 

new  species  allied  to  T.  cultratus'.  reported  rearing  from  eggs  of  Porthetria 

dispar 12 

parasites  of  lepidopterous  eggs 1 

Temperature  as  influencing  development  of  Perilampus  hyalinus 49-51 

Theronia  reared  from  gipsy-moth  pupte 28 

Timberlake,  P.  H.,  paper,  "Experimental  Parasitism:  A  study  of  the  biology 

of  Limnerium  validum  (Cresson)" 71-92 

Tortricid  host  of  Campoplex 64,  65 
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Tn'chogramma —  i';i,<:o 

apparently  unable  to  pierce  gipsy-moth  eggshell  for  oviposition 1 

parasites  of  lepidopterous  egg^ i 

Tricholyga  grandis — 

host  of  Perilampus  cupmi  us 65-66 

parac?ite  of  gipsy  moth 65 

Trinngulins  of  parasitic  beetles,  carriage  by  parasitic  bees 38 

Trogoderma  tarsale,  enemy  of  Lepidoptera 2 

Tussock-moth,  white-marked.     (See  Hemerocampa  leucostigma.) 

Tyndarichus  navx — 

habits  of  Pachyneuron  gifuensis  in  comparison  thero\rith 8 

host  of  Pachyneuron  gifuensis 8 

new  species,  description,  hosts,  reared  from  eggs  of  Porthetria  dispar 6,  7 

Tyndarichus,  new  genus,  description 5,  6 

Vaporer  moth,  rusty.     (See  Xotolophus  antiquusA 

Varichita — 

comparison  of  life  history  with  that  of  other  tachinids  in  relation  to  parasi- 
tism by  Perilampus 66 

host  of  Dihrachys  boucheanus >  -  55-62 

h(wt  of  Melittobia 55 

host  of  Perilampus  hyalinus 68 

Varichi£ia  aldrichi — 

host  of  DimiiiocL'ia  incongrua 35 

host  of  Perilampus  hyalinus 42,  43,  49-55,  62 

para.site  of  Nyphuntria  lextor 36-62 

Webworm,  fall.     (See  Ilyphantria  cunea  and  //.  textor.) 

Zagrammosoma,  Atoposoma  compared  therewith,  parasite  of  Lepidbi)tera 9 

Zagrammosoma  multilineatum,    Hippoeephalus  multilineatus  a  synonym 11 

Zygobothria  nidicola — 

fatal  influence  of  Meteorus  larva  upon  it  when  larva?  of  both  species  occur 

together  in  brown-tail  moth  caterpillars 77 

parasite  of  brown-tail  moth -  77 
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